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I, REAL PARTY IN INTEREST 

The real party in interest is E.I. du Pont de Nemours and Company 
(A7ere/na/¥er "DuPont"). owner of the Application. 

II, RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences known to Applicants, Applicants' 
legal representative, or DuPont that will directly affect or be directly affected by or 
have a bearing on the Board of Patent Appeals and Interferences' {hereinafter the 
"Board") decision in the present Appeal. 

III, STATUS OF THE CLAIMS 

Claims 2-6 and 8-18 stand rejected and are the subject of this Appeal. 
Originally-filed claims 1 and 7 have been canceled. 

IV, STATUS OF AMENDMENTS 

In the amendment dated March 21, 2006 under 37 CFR 1.116 in reply to the 
Final Office Action mailed on January 18, 2006 {hereinafter F\na\ Office Action), 
Claims 2 and 3 were amended and the amendment was entered by the Examiner in 
the Advisory Action, mailed April 4, 2006, page 2, paragraph 2. On June 28, 2006 
under 37 CFR 41 .33 an amendment was filed wherein Claims 2 and 3 were 
amended. In Claim 2, first line of subparagraph B) and in Claim 3 first line of 
subparagraph B, "the" was amended to - an - since there was no proper antecedent 
basis for "the", thus placing the claims in better form for consideration on appeal. 

V, SUMMARY OF CLAIMED SUBJECT MATTER 

Claims 2 and 3 are the independent claims at issue. Claim 2 relates to a 
method for painting plastic substrates, comprising the steps: (see page 1 , lines 5-6, 
page 3, lines 13-14 and page 4, lines 12-14); 1^ applying a base coat layer 
consisting of a colour-and/or effect-imparting base coat directly to the plastic 
substrate, (see page 3, lines 15 and 16, page 4, lines 15 and 16 and page 10, lines 
24-27); Z evaporating and/or curing the base coat layer thus obtained, (see page 3, 
line 18, page 4, line 17, page 10, line 30 - page 11, line 1); 3^ applying a clear coat 
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layer consisting of a transparent clear coat to the base layer obtained, (see page 4, 
line 18, page 1 1 line 1-2); 4^ curing the clear coat layer obtained, optionally 
together with the base coat, wherein the applied color-and/or effect-imparting base 
coat comprises (see page 4, lines 19-20, page 1 1 , lines 2-3); A) 30 to 90% by 
weight of a conventional base coat composition, comprising (see page 4 line 22 - 
23); Aa) at least one binder selected from the group consisting of (see page 3, line 

24 and page 4, line 24) polyurethane, acrylated polyurethane, polyacrylate, 
polyester, acrylated polyester and alkyd resins and any combination thereof, (see 
page 6, lines 5 - 7); Ab) at least one colour and/or effect pigment, (see page 3, line 

25 and page 7, line 10-11); Acl at least one organic solvent and/or water and (see 
page 4, line 26 and page 7, lines 26 — 27); Ad optional conventional paint additives 
(see page 4, line 27); B) 10 to 70% by weight of an adhesion-promoting composition 
B) comprising (see page 4, line 28-29); Ba) at least one ethylene vinyl acetate 
copolymer, (see page 8, lines 25 - 26 and page 9, lines 3 - 5); Bb) at least one 
chlorinated rubber, (see page 8, lines 27 - 28 and page 9, lines 11-13); Be) at 
least one chlorinated polyolefin and (see page 8, lines 29 - 30 and page 9, line 24); 
Bd) optionally organic solvent and/or water and conventional paint additives (see 
page 8, lines 31 - 32); wherein the sum of the portions of components A) and B) 
makes up 100% by weight: (see page 4, lines 30 - 31); wherein step (1) of applying 
the base coat layer consisting of a colour- and/or effect-imparting coating 
composition consists of applying a colour- and/or effect-imparting coating 
composition containing the adhesion-promoting composition B) directly to the plastic 
substrate and subsequently applying a layer of a colour-and/or effect-imparting 
coating composition which does not contain the adhesion-promoting composition B); 
(see page 1 1 , line 26 - page 12, line 1 . 

Claim 3 relates to a method for painting plastic substrates, comprising the 
steps: (see page 1, lines 5- 6, page 3, lines 13-14, page 5, lines 1-2); JL applying 
a pigmented monocoat finish layer consisting of a color-and/or effect-imparting 
coating composition directly to the plastic substrate and (see page 5, lines 4-5); Z, 
curing the top coat layer thus obtained, (see page 5, line 6); wherein the applied 
color-and/or effect imparting monocoat finish comprises (see page 5, lines 8-9); A) 
30 to 90% of a conventional monocoat finish composition, comprising (see page 5, 
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lines 8 - 9); Aa) at least one binder selected from the group consisting of (see page 
5, line 10) polyurethane, acrylated polyurethane, polyacrylate, polyester, acrylated 
polyester and alkyd resins and any combinations thereof, (see page 6, line 5 - 7); 
Ab) at least one color and/or effect pigment, (see page 5, line 11); Ac) at least one 
organic solvent and/or water and (see page 5, line 12); Ad) optionally conventional 
paint additives and (see page 5, line 13); B) 10 to 70% by weight of an adhesion- 
promoting composition B), comprising (see page 5. lines 14-15); Ba} at least one 
ethylene vinyl acetate copolymer, (see page 8, line 25 - 26 and page 9 , lines 3 - 5); 
Bb) at least one chlorinated rubber, (see page 8, lines 27 - 28 and page 9, lines 11- 
13); Be) at least one chlorinated polyolefin and (see page 8, lines 29 - 30 and page 
9, line 24); Bd) optionally organic solvents and/or water and conventional paint 
additives, (see page 8, lines 31 - 32); wherein the sum of the portions of 
components A) and B) makes up 100% by weight; (see page 5, lines 16-17) 
wherein step (1) of applying a pigmented monocoat finish layer consisting of a 
colour-and/or effect-imparting coating composition consists of applying a color- 
and/or effect-imparting coating composition containing the adhesion-promoting 
composition B) directly to the plastic substrate and subsequently applying a layer of 
pigmented monocoat finish layer consisting of a color-and/or effect-imparting coating 
composition which does not contain the adhesion-promoting composition B) (see 
page 11, line 26 - page 12, line 1 and page 13, lines 19-23). 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether claims 2-6, 8, 10 - 15, 17 and 18 are obvious under 35 U.S.C. § 
103(a) in view of Hellmann et al. (U.S. Patent No. 5,421,000) in view of Ozawa et ai 
(U.S. Patent No. 5,492.963), further in view of Shiraishi etai (U.S. Patent No. 
6,670,414). 

Whether claims 3. 12-15, 17 and 18 are obvious under 35 U.S.C. § 103(a) 
over Shiraishi et al. in view of Ozawa et al. 

Whether claims 2, 4-6, 8, 10 and 1 1 are obvious under 35 U.S.C. § 103(a) 
over Shiraishi et al. in view of Ozawa et ai further in view of Hellmann et al. 

Whether claims 9 and 16 are obvious under 35 U.S.C. § 103(a) over 
Hellmann et al. in view of Ozawa et al. in view Shiraishi et al. in view of Ozawa et al. 
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further in view of Heaps et al. (U.S. Patent No. 4,517,327) and Corcoran etaL (U.S. 
Patent 5.279,862). 

VII, ARGUMENT 

A. The Final Office Action. 

Claims 2-8, 10-15, 17 and 18 were rejected as being obvious under 35 U.S.C. 
§ 103(a) over Hellmann et al., in view of Ozawa et al. further in view of Shiraishi et 
al. The Examiner asserted that these remained rejected as stated in the July 26, 
2005, Non-Final Office Action (hereinafter "NF Office Action"). In the NF Office 
Action, the Examiner argued that Hellmann et al. disclosed a method for painting 
plastic substrates of motor vehicles with a pigmented coating composition which 
contained ethyl/vinyl acetate copolymers, chlorinated polyolefins, epoxy resins, 
organic solvents, and optional paint auxiliaries, pigments and/or fillers and that 
Ozawa et al. taught that chlorinated natural and synthetic rubbers provide excellent 
film forming properties including adhesion and it would have been obvious to 
combine the teaching of Hellmann et al. with the teachings of Ozawa et al. (see NF 
Office Action, paragraph 2, pages 2 - 3). In an amendment filed November 21 , 2005 
in response to the NF Office Action, Applicants amended the independent claims 2 
and 3 to define the binder Aa) as "at least one binder selected from the group 
consisting of polyurethane, acrylated polyurethane, polyacrylate, polyester, acrylated 
polyester and alkyd resins and any combinations thereof since Hellmann et al. only 
disclosed the use of epoxy resins. 

In the Final Office Action, the Examiner recognized that Hellmann etaL and 
Ozawa et al. failed to teach that the binder could be the polymer set forth in the 
amended claims and then cited Shiraishi etal. that showed a similar list of polymers 
including epoxy resins and held that it would have be obvious to one skilled in the art 
to use the polymers of Shiraishi et al. as binders in the coating compositions of 
Hellmann et al. and Ozawa et al. (see Final Office Action paragraph 3, pages 2-3). 

In the Final Office Action, claims 3, 12-15, 17 and 18 were rejected under 35 
U.S.C. 103 (a) as being unpatentable over Shiraishi etal. in view of Ozawa et al. on 
the basis that Shiraishi et al. disclosed a method for coating plastic parts by applying 
a pigmented binder composition and that Ozawa et al. taught the use of chlorinated 
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rubbers in coating compositions (see Final Office Action, paragraph 4, pages 3 and 
4). 

Claims 2, 4-8, 10, 1 1 in the Final Office Action were rejected under 35 U.S.C. 
103(a) as being unpatentable over Shiraishi et al, in view of Ozawa et al. further in 
view of Hellmann et al. Shiraishi et aL in view of Ozawa et aL were applied for the 
same reasons given above and Hellmann et aL was stated to teach that after 
drying/curing a primer coating layer a typical finishing paint may be applied and 
cured including a clear top coat (see Final Office Action paragraph 5, page 5). 

In the Final Office Action, Claims 9 and 16 were rejected under 35 U.S.C. 103 
(a) as being unpatentable over of Hellmann et al. in view of Ozawa et al. in view of 
Shiraishi et aL further in view of Heaps et aL (U.S. Patent 4,517,327) and Corcoran 
et aL (U.S. Patent 5,279,862). Hellmann et aL, Ozawa et aL and Shiraishi et aL were 
applied for the same reasons as above. It was recognized that none of these 
references taught that color imparting coating composition was a water based 
composition. Heaps et al. was held to show that because of environmental concerns 
today solvent based coatings are being converted to water based coatings and that it 
would be obvious to use a water based coating in the Hellmann et aL, Ozawa et aL 
and of Shiraishi et al. combination of references. Corcoran et al. was held to teach 
that solvent or water based clear coatings can be applied as base coats and it would 
be expected that water based coating compositions would be operative in the 
Hellmann etaL, Ozawa etaL, Shiraishi etaL combination of references (see Final 
Office Action, paragraph 6, pages 5-7). 

B. The Advisory Action 

In the Advisory Action mailed April 4, 2006 {hereinafter ''Adwisory Action") in 
response to Applicants' amendment filed on March 24, 2006 under 37 CFR 1.116 
responding to the Final Office Action, the amendment to Claims 2 and 3 was entered 
by the Examiner (see Advisory Action, page 2, 1^* par. lines 1 and 2). The amended 
Claims 2 and 3 were rejected as being obvious in view of Hellmann et al. as cited in 
the Final Office Action. Specifically, the Examiner stated Hellmann et al. taught a 
three coat finishing process erroneously equating the primer layer of Hellmann et aL 
to a color coat layer thereby teaching the claimed process of Claim 2 of two color 
base coats and a clear coat and Claim 3 of two pigmented mono coat finish layers 
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(see Advisory Action, page 2, paragraph 1). Applicants arguments in response to 
the Final Rejection were held to be non-persuasive and Claims 2-6 and 8-18 
remained rejected. 

C. Applicants' Traversal of the Final Office Action and Advisory 
OfTice Action and Arguments in Support Thereof 
1. Claims 2-6, 8, 10-15, 17 and 18 are Nonobvious over 

Hellmann ef a/, in view of Ozawa et a/., further in view of 
Shiraishi ef a/. 

To fully understand Applicants invention a brief explanation of the advance in 
the art that has been made is provided. Plastic substrates, such as, polypropylene 
substrates, are widely used by the automobile industry for a variety of auto and truck 
parts; such as, bumper panels, spoilers, wheel housing panels, etc. To provide an 
acceptable level of adhesion of the paint to such substrates, a primer coating layer 
containing adhesion promoters has been applied and then the top coating layer(s) 
containing the colored pigments that match the color of the coating to the other parts 
of the auto or truck or layers are applied. The top coating can be a single layer 
(mono coat containing pigments) or a base coat (containing pigments) and clear coat 
layer. The advance that Applicants have made in the claimed process (Claims 2 and 
3) is to eliminate the primer coating layer and applying the base coat layer or mono 
coat layer directly to the plastic substrate while achieving acceptable adhesion to the 
plastic substrate. This is accomplished by properly formulating the base coat or 
mono coat with an adhesion promoting composition comprising a mixture of at least 
one ethylene vinyl acetate copolymer, at least one chlorinated rubber and at least 
one chlorinated polyolefin. Applicants process also provides for the application of a 
second base coating layer that does not contain an adhesion promoting composition 
over the first base coating then applying a clear coat layer to provide a finish having 
an improved depth of color to the plastic substrate (Claim 2). Similarly, Applicants' 
invention also provides for a process for the application of a second mono coat layer 
that does not contain an adhesion promoting composition to the first mono coating 
layer containing the adhesion promoter composition thereby also providing a finish to 
the plastic substrate having improved depth of color (Claim 3). 



8 



Serial No. 10/634,330 
Docket No. FA1144 US NA 



Elimination of a coating layer such as, in this case, the primer coating layer in 
a vehicle painting process provides for significant cost and time savings and 
represents a major economic advantage to the vehicle manufacturer and is 
considered a very important advance in the art. The application of a second base 
coating layer or mono coating layer provides for improved appearance that is an 
important factor in the sales of vehicles. 

The following are provided to illustrate the invention: 



Claim 2 is directed to a process for painting plastic substrates that forms the 
following coated plastic structure: 
Clear top coat laver 

Base coat layer without adhesion promoting composition 
Base coat laver containing adhesion promoting composition 
Plastic substrate 

Claim 3 is directed to a process for painting plastic substrates that forms the 

following structure: 

Mono coat laver without adhesion promoting composition 
Mono coat laver containing adhesion promoting composition 
Plastic substrate 

In contrast, the prior art processes form the following structures: 
Clear top coat laver 

Base coat laver without adhesion promoting composition 
Primer laver 
Plastic substrate 

and 

Mono coat laver without adhesion promoting composition 
Primer laver 
Plastic substrate 



Throughout the prosecution of the application, the Examiner has continuously 

erred by taking the position that there is no difference between a primer, a base coat 

or a mono coat. The Examiner stated 

One of ordinary skill in the car painting art knows that a 
base coat and a primer are used interchangeablv. e.g. a 
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basecoat applied directly to a substrate is a primer or 

the same coating composition pigmented with 
conventional pigments can be used as monocoat or as 
basecoat or as a primer ....or a primer applied directly to 
a substrate is a basecoat. 

(See Advisory Action page 3, paragraph 3 A, emphasis 
was provided by the Examiner). 

One cannot equate primers, base coats and top coats. Each perform a 
completely different function in a multilayer coating. 

"Primer" is defined as "First complete coat of paint of a painting system 
applied to a surface. Such paints are designed to provide adequate adhesion to new 
surfaces and are formulated to meet the special requirements of the surface. The 
type of primer varies with the surface, its condition, and the total painting system to 
be used." (Paint/Coatings Dictionary Published by Federation of Societies for 
Coatings Technology, 1978, p 344). 

To help understand terms of art used in the coating industry, the following two 
documents have been attached for the Board's review: 

Automotive Paints and Coatings, Edited by G. Fettis. VCH publication (1^* 
edition), pages 120 and 121 and 

Ullmann's Encyclopedia of Industrial Chemistry (5*^ Edition, Vol. A, pp 517- 

519). 

(These documents were provided to the Examiner in the Response to the Non-Final 
Office Action dated Nov. 17, 2005 and are attached in the Evidence Appendix.) 

In the Automotive Paints and Coatings document, the various layers of a 
typical multi-layer automotive coating are set forth. As can be seen these various 
layers are clearly identified. In particular, Fig. 5-1 pictorially shows the various layers 
for a metal substrate and in particular, the primer layer, the primer surfacer layer and 
the basecoat and clear coat layers. For plastic substrates, a slightly different 
multilayer configuration is used. A primer layer is applied to the plastic substrate and 
then a topcoat layer or a combination of a base coat layer and a clear coat layer are 
then applied. A primer surfacer layer typically is not used. The primer layer provides 
adhesion to the plastic substrate and a smooth surface to which the top coat layer or 
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base coat/clear coat layers can be applied and does not contain pigments that are of 
the same color as the basecoat layer but are usually black, gray or white in color. 
The basecoat layer is the color providing layer of the multi-layer coating which is not 
sanded or treated in any manner but is top coated with a clear protective layer. 
Similarly, the topcoat layer is the color providing layer which does not have a clear 
layer applied thereto. Each of the layers of a multi-layer coating have a special 
purpose and are significantly different from each other. 

Ullmann, in par, 11.2, similarly discusses multi-layer automotive paint coatings 
and shows multi-layer paint coatings used on automobiles comprise primers, 
intermediate coats (also called fillers or surfacers) and top coats which presently 
comprise a basecoat and a clear coat which is the most popular top coat used on 
automobiles today. The clear topcoat provides a full deep gloss (wet look), highly 
brilliant metallic effects, long lasting resistance against weathering and chemicals, 
and is easy to polish and repair. 

The plain meaning of a claim term "refers to the ordinary and customary 
meaning give to the term by those of ordinary skill in the art". MPEP § 21 1 1 .01(11). 
The above discussion and references clearly show that the terms "primer" and "base 
coat" have separate and distinct meanings in the coating art and cannot be used 
interchangeably. 

In the Advisory Action, (page 3. par. 3 (A)), the Examiner in an effort to 
support the position that the terms "basecoat and primer" can be used 
interchangeably, cited Paul etal. (U.S. Patent 5,258,460. col. 3, line 58). A fair 
reading of Paul et al. shows that the term "basecoat primers" is intended to mean 
"primers" which are formulated from amino-epoxy resins cathodically deposited on a 
substrate. Scopazzi etsL (U.S. Patent 5,859,136, col. 3, lines 39-42) was also cited. 
Scopazzi et al. actually supports the position that the terms are separate and distinct. 
"Generally, the novel coating composition is used as a clear coat but can be 
pigmented with conventional pigments and used as monocoat or as a basecoat or as 
a primer." Id. Scopazzi et al. clearly points out that a monooat, a basecoat and a 
primer are separate and distinct coating layers. Muller (U.S. Patent 4,572,792, col. 
3, line 8) was also cited but the term "primer (basecoat) " referred to by Muller means 
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a "primer". Example 1 of Muller (col. 3, line 59 - coL 4, line 2) shows a primer of a 
polysulfide was applied and then a top coat of a polyurethane was applied to a test 
panel and does not support the proposition that primers and basecoats are 
interchangeable terms. The terms "basecoat and primer" cannot be used 
interchangeably. These are clear and distinct terms having an established meaning 
to those skilled in the coating art. 



Hellmann et al. 

Hellmann et ai is directed toward primers that are applied to the plastic 
substrate. This is the layer that Applicants' process has been able to omit by the use 
of a properly formulated topcoat or base coat layer Since Hellmann is directed to 
primers, Hellmann uses adhesion promoting components and epoxy resins as a 
binder component. Id. at col. 1, line 64 - col. 2 line 8. Epoxy resins cannot be used 
as topcoats or base coats since these resins are readily degraded by UV light. 
Applicants' claims are directed to the use of only binder components that are stable 
to UV light exposure and weathering. The binder components set forth in the claims 
(Claim 2 A) and Claim 3 A)) are selected from the group consisting of polyurethane, 
acrylated polyurethane, polyacrylate, polyester, acrylated polyester or alkyd resin 
and do not include epoxy resins. This is contrary to the Examiners allegation that 
the binder of Applicants' composition can contain epoxy resins (Advisory Action page 
3, par. 3(B)). 

To provide a durable and color acceptable vehicle finish, the primer layer of 
Hellmann et al. has to be overcoated with another coating layer. Firstly, primers do 
not contain the pigments that are required to provide the desired color to the painted 
plastic part, and secondly Hellmann is directed to primers containing an epoxy resin 
that must be overcoated since it is not a durable topcoat vehicle finish. Applicants 
process has eliminated the primer layer that is required by Hellmann et al. and also 
provide for the application of a second basecoat (Claim 2) or a second topcoat 
(Claim 3) over the first coat to provide additional depth of color to the coating 
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composition. Tiiis is not taught or suggested by Hellmann et al. or any of tlie other 
references cited by the Examiner. 

Ozawa et al. 

The second important constituent of the coating composition used in 
Applicants' process is the adhesion promoting composition B) which comprises 
ethylene vinyl acetate copolymer, chlorinated rubber and chlorinated polyolefin. As 
recognized by the Examiner, Hellmann et al. does not teach the use of a chlorinated 
rubber which is a necessary component of Applicants' composition used in the 
processes as claimed. (See NF Office Action, page 3, lines 3-4). For this component, 
the Examiner reaches out to Ozawa et al, to show that chlorinated rubbers are 
useful. However. Ozawa et al. states the following: 

It has presently been unexpectedly discovered that 
chlorinated polyolefins have significantly high chlorine 
contents can be utilized in adhesive compositions so as 
to provide performance equivalent to or greater than the 
performance provided by the traditional chlorinated 
rubber materials utilized in adhesive compositions. Id. 
Col. 2, lines 3-8. 

Such a teaching by Ozawa et al. certainly would direct one skilled in the art to 
eliminate the chlorinated rubber component but this is a necessary component of the 
coating composition utilized in Applicants' processes as claimed. Ozawa etal. leads 
one skilled in the art away from the use of chlorinated rubber. 

The Examiner made a completely wrong interpretation of these teachings of 
Ozawa et al. (See NF Office Action rejection page 3, 2"^. par.) Ozawa et al., teaches 
that adhesive compositions based on chlorinated polyolefins having a chlorine 
content of 60% provide a better performance than traditional chlorinated rubbers 
(see Ozawa, col. 2 lines 3-16). This means that chlorinated polyolefines have 
been substituted for chlorinated rubbers and not the other way around as suggested 
by the Examiner. The chlorinated polyolefins according to Ozawa et al show better 
metal - wetting capability than commercial chlorinated polyolefins having a chlorine 
content of less than 60%. Nothing at all is taught by Ozawa et al. of the fact that the 
use of chlorinated rubber leads to improved adhesion to plastics of coatings in 
comparison to the usual commercially available chlorinated polyolefins. Ozawa et ai 
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teaches that chlorinated polyolefins should be substituted for chlorinated rubbers. 
As pointed out, chlorinated rubber are a necessary for the adhesion promoting 
component of the composition used in Applicants* claimed process for the multilayer 
coating of plastic substrates. 

Further, Ozawa et ai is directed to adhesives and is not related to coatings 
and does not mention or suggest coating of plastics with a multilayer composition 
which is Applicants' invention as set forth in Claims 2 and 3. Ozawa et ai is 
concerned with providing rubber to metal adhesives for bonding elastomeric 
materials, such as, vulcanized elastomers to metal surfaces. Id. col. 1, line 65 - col. 
2, line 3. This adhesive field of technology is far from the technical field of the 
coatings art for application of multilayer coatings to plastic substrates and is non- 
relevant art. One skilled in the coatings art would not look to a reference to solve a 
coating problem that is not related to coatings and contains no teachings or 
suggestions for the modification of coatings. To combine references as has been 
done there must be at least some motive to combine outside of the teaching of 
Applicants' specification and here there is none. 

The teachings or suggestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior art, not in 
applicant's disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. 
Cir. 1991). MPEP2143. 

Shiraishi ef a/. 

Shiraishi et ai is directed to binder resin composition for protecting or 
enhancing the appearance of polyolefin substrates. The binder composition 
comprises a carboxyl group containing chlorinated polyolefin and a vinyl acetate 
copolymer and can contain a variety of resins, such as, alkyd resins, acrylic resins 
and the like to balance physical properties of the coated film or adhesive. However, 
Shiraishi et ai does not show or suggest Applicants' novel process wherein two 
basecoats are applied directly to a plastic substrate without the use of a primer layer 
wherein the first basecoat contains the adhesion promoting composition of ethylene 
vinyl acetate copolymer, chlorinated rubber and chlorinated polyolefin and the 
second layer is identical to the first layer but does not contain the adhesion 
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promoting composition. A clear coat layer is then applied (Claim 2). The process of 
Claim 3 is identical to Claim 2 except a clear coat layer is not applied. 

Further, Shiraishi et ai does not disclose the use of chlorinated rubber which 
is a necessary component of the adhesion promoting composition of the coating 
composition used in Applicants' process. Also, the chlorinated polyolefin used by 
Shiraishi etaL contains carboxyl groups. Id. col. 3, lines 9-21. The chlorinated 
polyolefin used in the coating composition of Applicants' process does not contain 
carboxyl groups. 

Prima Facie Case of Obviousness 

Section 2142 of the MPEP indicates that a prima facie case of obviousness 
can only be established when: 

(1) all of the claim limitations are either taught, or suggested by the cited 
prior art; 

(2) there is some suggestion or motivation to modify or combine the cited 
prior art references; and 

(3) there is reasonable expectation of successfully producing the claim 
invention via such a combination that is not base on Applicants' 
disclosure. 

None of the above three prongs of a prima facie case of obviousness are 
satisfied by the combination of the cited references of Hellmann et al., Ozawa et al. 
and Shiraishi et al. as has been pointed out above. 

All of the limitations of the claims are not taught by the cited references. None 
of the reference teach or suggest the application of a second color base coat layer 
over a first base coat layer (Claim 2) nor the application of a second pigmented 
mono coat layer over the first pigmented mono coat layer (Claim 3) wherein the 
second layer in each case does not contain the adhesion promoting composition. In 
an attempt to show this second layer, Hellmann et al. was cited but a fair reading of 
col. 3, lines 17-29 of Hellmann et ai shows that the primer of Hellmann et al. is the 
first layer applied and subsequent layers can be coatings of any composition. 
Certainly there is no teaching that the second layer is the identical composition 
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without the presence of the adhesion promoter composition as is required by 
Applicants' process. As pointed out previously, the application of a subsequent or 
second pigmented layer adds to the depth of color of the coating and significantly 
improves appearance. 

Further, none of the references teach the use of the chlorinated rubber 
component that is a necessary constituent of the adhesion promoting composition 
used in Applicants' coating composition. Ozawa et al. was cited but is directed to 
adhesive compositions for metal substrates and as pointed out above actually 
teaches away from using this component and suggests the use of chlorinated 
polyolefin in its place. Based on this there is no motivation to combine the teachings 
of Ozawa et aL with Hellmann et al. and Shiraishi et al. Further, Shiraishi et al. does 
not teach the use of chlorinated rubber but only carboxyl group containing 
chlorinated polyolefins. 

Based on the teaching of Ozawa et al. there cannot be a reasonable 

expectation of success since Ozawa et al. teaches away from the use of the 

chlorinated rubber component. Therefore, if the teaching of Ozawa et al. were 

combined with the other reference as suggested by the Examiner, the composition 

used in Applicants' process would not be formed since it would not have one of the 

necessary component, i.e., chlorinated rubber. Further, there cannot be an 

expectation of success since none of the references teach the second layer of 

coating applied over the first layer applied to the plastic substrate. One skilled in the 

art could not possibly arrive at Applicants invention based on the teachings of the 

above cited references without the use of Applicants' disclosure. 

[[Impermissible hindsight must be avoided and the legal conclusion must be 
reached on the basis of the facts gleaned from the prior art. MPEP 2142. 

Based on the above arguments, Applicants submit that Claim 2 and 3 are 
unobvious and patentable over Hellmann et al. in view of Ozawa et al. further view of 
Shiraishi et al. 

Because Claims 4-6, 8-1 1 are dependent on Claim 2 and recite further 
limitation for Claim 2 and Claims 12-18 are dependent on Claim 3 and recite further 
limitations for Claim 3, Applicants rely upon the arguments presented above in the 
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rebuttal to the Examiner's assertion that Claims 4-6, 8, 10-15, 17 and 18 are obvious 
over Hellmann et al. in view of Ozawa et al, further view of Shiraishi et al. 

2. Claims 3, 12-15, 17 and 18 are Nonobvious over Shiraishi 
a/, in view of Ozawa et al. 

Claim 3 is directed to a process for coating a plastic substrate by applying a 
first pigmented monocoat layer directly to a plastic substrate and then applying a 
second pigmented monocoat layer that does not contain the adhesion promoting 
composition (B) to the first layer. Claim 3 and dependent Claims 12-15, 17 and 18 
were rejected over Shiraishi et al, in view of Ozawa et al. The patentable differences 
between the Shiraishi et al. and Ozawa et ai references are discussed above and 
will not be set forth again. 

A prima facie case of obviousness has not been made for these claims based 
on Shiraishi et al. and Ozawa et ai As pointed out above, not all the claims' 
limitations are taught. Neither Shiraishi et al. nor Ozawa et al. show or suggest the 
application of a second pigmented mono coat layer that does not contain the 
adhesion promoting composition over the first pigmented mono coat layer containing 
the adhesion promoting composition that has been applied directly to the plastic 
substrate. Neither Shiraishi et al. nor Ozawa et ai teach the use of chlorinated 
rubber as one of the adhesion promoting components which Applicants require in the 
first pigmented mono coat that is applied to the plastic substrate. Ozawa et al. 
actually teaches away from using the chlorinated rubber component and is primarily 
directed to adhesive for metals so that there is no suggestion or motivation to 
combine the teachings of Ozawa et al. with Shiraishi et ai Shiraishi et al. only 
teaches the use of chlorinated polyolefins containing carboxyl groups. In view of the 
above, there can be no reasonable expectation of producing Applicants' invention via 
the combination of these references unless Applicants' disclosure was used along 
with hindsight reasoning. 

In view of the above arguments and that Claims 12-15, 17 and 18 are 
dependent from Claim 3 and recite further limitations for Claim 3, Applicants submit 
that all of these claims are unobvious and patentable over Shiraishi et al. in view of 
Ozawa et al. 
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3. Claims 2, 4-6, 8, 10 and 11 are Nonobvious over Shiraishi et 
aL in view of Ozawa et aL further in view of Hellmann et aL 

Claim 2 is directed to a process for coating a plastic substrate by applying a 
first pigmented base coat layer directly to a plastic substrate without the use of a 
primer layer and then applying a second pigmented base coat layer that does not 
contain the adhesion promoting composition (B) to the first layer and then applying a 
transparent clear coat layer thereto. Claim 2 and dependent Claims 4-6, 8, 10 and 
1 1 were rejected over Shiraishi et al. in view of Ozawa et ai further In view of 
Hellmann et aL The patentable differences of Shiraishi et ai, Ozawa et ai and 
Hellmann ef ai references are discussed above and will not be set forth again. 

A prima facie case of obviousness has not been made for these claims based 
on the citation of Hellmann et ai, Shiraishi et ai and Ozawa et ai As pointed out 
above not all the claims limitations are taught. 

None of the reference teach or suggest the application of a second pigmented 
color base coat layer that does not contain the adhesion promoting composition over 
a first base coat layer. Hellmann ef ai was cited but a fair reading of col. 3, lines 17- 
29 of Hellmann et ai shows that the primer of Hellmann et ai is the first layer applied 
and subsequent layers can be coatings of any composition. Certainly there is no 
teaching in Hellmann et ai that the second layer is the identical composition without 
the presence of the adhesion promoter composition as is required by Applicants' 
process. As pointed out previously, the application of a subsequent or second 
pigmented color base coat layer adds to the depth of color of the coating and 
significantly improves appearance. 

None of the references teach the use of the chlorinated rubber component 
that is a necessary constituent of the adhesion promoting composition used in 
Applicants' coating composition that is applied directly to the plastic substrate. 
Ozawa et ai is directed to adhesive compositions for metal substrates and as 
pointed out above actually teaches away from using this component and suggest the 
use of chlorinated polyolefin in its place. Based on this there is no motivation to 
combine the teachings of Ozawa et al, with Hellmann ef ai and Shiraishi ef ai 
Further, Shiraishi ef ai does not teach the use of chlorinated rubber but only 
carboxyl group containing chlorinated polyolefins. 
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Based on Ozawa et al. there cannot be a reasonable expectation of success 
since Ozawa et al. teaches away from the use of the chlorinated rubber component. 
Therefore, if the teaching of Ozawa et al. were combined with the other reference, 
the coating composition used In Applicants' process would not be formed since it 
would not have one of the necessary components, i.e., chlorinated rubber. Further, 
there cannot be success since none of the references teach the second layer of 
coating applied over the first layer applied to the plastic substrate. One skilled in the 
art could not possibly arrive at Applicants' invention based on the teachings of the 
above cited references without the use of Applicants' disclosure. 

Claim 2 and the corresponding dependent claims require the application of a 
clear coat layer over the second pigmented base coat layer. Shiraishi et ai is 
directed only to mono coat compositions and does not mention the application of a 
clear coat layer. 

In view of the above arguments and that Claims 4-6, 8,10 and 1 1 are 
dependent from Claim 2 and recite further limitations for Claim 2, Applicants submit 
that all of these claims are unobvious and patentable over Hellmann et al., Shiraishi 
et ai in view of Ozawa et al. 

4. Claims 9 and 16 are unobvious over IHellmann etaL in view 
of Ozawa et a/, in view Shiraistii et al. in view of Ozawa et 
aL further in view of Heaps et al. and Corcoran et al. 

Claim 9 is dependent on Claim 2 and provides that the base coating 
composition is a water based composition. Claim 16 is dependent of Claim 3 and 
also provide that the mono coat composition is a water based composition. Heaps et 
al. merely states that water based compositions can be used in place of solvent 
based compositions but does not make up for any of the deficiencies of the 
aforementioned references of Hellmann ef a/., Ozawa et al. and Shiraishi etal. 
Corcoran et al. merely states that a base coat can be either a water borne or solvent 
borne composition but does not make up for any of the deficiencies of the above 
cited references that have been fully discussed and distinguished over. Since 
Claims 9 and 16 are dependent on Claims 2 and 3 respectively and these claims 
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have been argued and distinguished from the aforennentioned references, Claims 9 
and 16 should also be considered allowable. 

VIII. CONCLUSION 

For the reasons set forth above, the Board is respectfully requested to reverse 
the final rejection of pending Claims 2-6 and 8-18 and indicate allowability of all 
claims. 

Please charge any fee due which is not accounted for to Deposit Account No. 
04-1928 (E.I. du Pont de Nemours and Company). 



Respectfully submitted, 




Hilmar Fricke 
Attorney for Applicants 
Reg. No.: 22,384 
Telephone: (302) 984-6058 
Facsimile: (302) 658-1192 



Dated : Julv 12. 2006 
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CLAIMS APPENDIX 

2. Method for painting plastic substrates, comprising the steps: 

1 . applying a base coat layer consisting of a colour-and/or effect-imparting 
base coat directly to the plastic substrate, 

2. evaporating and/or curing the base coat layer thus obtained, 

3. applying a clear coat layer consisting of a transparent clear coat to the 
base coat layer obtained, 

4. curing the clear coat layer obtained, optionally together with the base coat, 
wherein the applied colour- and/or effect-imparting base coat comprises 

A) 30 to 90% by weight of a conventional base coat composition, comprising 
Aa) at least one binder selected from the group consisting of 
polyurethane, acrylated polyurethane, polyacrylate, polyester, acrylated 
polyester and alkyd resins and any combinations thereof, 

Ab) at least one colour and/or effect pigment, 

Ac) at least one organic solvent and/or water and 

Ad) optionally conventional paint additives and 

B) 10 to 70% by weight of an adhesion-promoting composition B), 
comprising 

Ba) at least one ethylene vinyl acetate copolymer, 
Bb) at least one chlorinated rubber. 

Be) at least one chlorinated polyolefin and 

Bd) optionally organic solvents and/or water and conventional paint 
additives, 

wherein the sum of the portions of components A) and B) makes up 100% by 
weight; 

wherein in step (1) of applying the base coat layer consisting of a colour- 
and/or effect-imparting coating composition consists of applying a colour- 
and/or effect-imparting coating composition containing the adhesion- 
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promoting composition B) directly to the plastic substrate and subsequently 
applying a layer of a colour- and/or effect-imparting coating composition which 
does not contain the adhesion-promoting composition B). 

3. Method for painting plastic substrates, comprising the steps: 

1 . applying a pigmented monocoat finish layer consisting of a colour- and/or 
effect-imparting coating composition directly to the plastic substrate and 

2. curing the top coat layer thus obtained, 

wherein the applied colour- and/or effect-imparting monocoat finish comprises 

A) 30 to 90% of a conventional monocoat finish composition, comprising 

Aa) at least one binder selected from the group consisting of 
polyurethane, acrylated polyurethane, polyacryiate, polyester, 
acrylated polyester and alkyd resins and any combinations thereof, 

Ab) at least one colour and/or effect pigment, 

Ac) at least one organic solvent and/or water and 

Ad) optionally conventional paint additives and 

B) 10 to 70% by weight of an adhesion-promoting composition B), 
comprising 

Ba) at least one ethylene vinyl acetate copolymer, 

Bb) at least one chlorinated rubber, 

Be) at least one chlorinated polyolefin and 

Bd) optionally organic solvents and/or water and conventional paint 
additives, 

wherein the sum of the portions of components A) and B) makes up 100% 
by weight; 

wherein in step (1) of applying a pigmented monocoat finish layer 
consisting of a colour- and/or effect-imparting coating composition consists 
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of applying a colour- and/or effect-imparting coating composition 
containing the adhesion-promoting composition B) directly to the plastic 
substrate and subsequently applying a layer of pigmented monocoat finish 
layer consisting of a colour- and/or effect-imparting coating composition 
which does not contain the adhesion-promoting composition B). 

4. Method according to claim 2, wherein the colour- and/or effect-imparting 
coating composition comprises 35 to 80% by weight of the conventional 
colour- and/or effect-imparting coating composition A) and 20 to 65% by 
weight of the adhesion-promoting composition B), wherein the sum of portions 
of components A) and B) makes up 100% by weight. 

5. Method according to claim 2, wherein the colour- and/or effect-imparting 
coating composition comprises 40 to 70% by weight of the conventional 
colour- and/or effect-imparting coating composition constitution A) and 30 to 
60% by weight of the adhesion-promoting composition B), wherein the sum of 
portions of components A) and B) makes up 100% by weight. 

6. Method according to claim 2, wherein the adhesion-promoting composition B) 
comprises 

Ba) 1 .0 to 10.0% by weight of at least one ethylene vinyl acetate 
copolymer, 

Bb) 0.5 to 10.0% by weight of at least one chlorinated rubber, 

Be) 1 .0 to 1 0.0% by weight of at least one chlorinated polyolefin and 

Bd) 70.0 to 97.5% by weight of organic solvent and 

optionally, conventional paint additives, wherein the sum of the portions of 
components Ba) to Bd) makes up 100% by weight. 
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8. Method according to claim 2, wherein the colour- and/or effect-imparting 
coating composition is a solvent-based coating composition. 

9. Method according to claim 2, wherein the colour- and/or effect-imparting 
coating composition is a water-based coating composition. 

10. Method according to claim 2 for painting plastics in vehicle painting. 

11. A plastic substrate coated according to the process of claim 2. 

12 Method according to claim 3, wherein the colour- and/or effect-imparting 
coating composition comprises 35 to 80% by weight of the conventional colour- 
and/or effect-imparting coating composition A) and 20 to 65% by weight of the 
adhesion-promoting composition B), wherein the sum of portions of components A) 
and B) makes up 100% by weight. 

13. Method according to claim 3, wherein the colour- and/or effect-imparting 
coating composition comprises 40 to 70% by weight of the conventional colour- 
and/or effect-imparting coating composition constitution A) and 30 to 60% by weight 
of the adhesion-promoting composition B), wherein the sum of portions of 
components A) and B) makes up 100% by weight. 

14. Method according to claim 3, wherein the adhesion-promoting composition B) 
comprises 

Ba) 1 .0 to 10.0% by weight of at least one ethylene vinyl acetate 
copolymer, 

Bb) 0.5 to 10.0% by weight of at least one chlorinated rubber, 

Be) 1 .0 to 10.0% by weight of at least one chlorinated polyolefin and 

Bd) 70.0 to 97.5% by weight of organic solvent and 
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optionally, conventional paint additives, wherein the sum of the portions of 
components Ba) to Bd) makes up 100% by weight. 

15. Method according to claim 3, wherein the colour- and/or effect-imparting 
coating composition is a solvent-based coating composition. 

16. Method according to claim 3, wherein the colour- and/or effect-imparting 
coating composition is a water-based coating composition. 

17. Method according to claim 3 for painting plastics in vehicle painting. 

18. A plastic substrate coated according to the process of claim 3. 
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5 Topcoats for the Automotive 
Industry 



U. Poth 



5J. Definitioiis 

Tbpcxjats have as their main target to provide stability of the coating systwn 
mechanical and chemical attack and to buUd an appealing effect. To ftilfiD aU tJieac 
aims, topcoats can consist of different layer;?. Whereas the traditional, so called solid 
colour topcoats consists of only one layer, today most of the metallic topcoats con^t 
of two Uycrs. the metanic basecoat and a cicarcoat. Based on the experience with this 
two-layer system, there is a trend to appty soUd colour topcoat systems in two layers as 
well For special hi^b quaHty topcoat systems there is tho use of a solid colour prccoat, 
which is applied before the topcoat to provide optimum smoothness and colour 
appearance. UsuaOy, for the application of automotive coating systems there are three 
stoving processes: for the primer, the primer surfaccr and the topcoat system. In the 
case of using a solid colour ptecoat four stovitig times are required. 

While ihB layer of primers for automotive coatings have a thickness of 18--23iim 
(0 71-0 91 mils), the layer of primer surf acets have approx. 35 |un (1.38 mils), the soua 
colour topcoats have ca. 40imi (1.57 roils), the metalUc baseeoats have 12^15 1^ 
(0.47-O.59 mils) and the dcarcoats have approx. 40 nm (1.57 mib), sec Figure 5.1 

^^'^pair coats 15.2) arc used for caw after any damage to the car body or in the case 
when an old coating system is no longer good in appearance or resistance. Repair coat- 
ing systems consist of primers, primer suifacers, topcoats (in the spcdal meamng of 
solid colour topcoats), baseeoats and clearcoats Cafter market repair'). The mam dif-* 
feicnce between the OEM systems and the repafa- coats is the application method and 
more specifically the film buDdfng conditions. Whfle the DEM topcoats wiU be stoved 
after spray application in tunnel ovens at temperatures of 120-150 *C (24S-302F) to 
build fflros with optimum properties, repair topcoats have to build rtssistant coat films 
at ambient tcmpcranxres or possibly at temperatures up to 60 'C (140 F). Therefore, 
the contents of repair coats are different to those of OEM coat systems. 
If this damaging occun during the coating process in the application line, the quahty 
controller in the car plant can dedde to run a repair coat application for a small part of 
the car or for the total car body. In the latter case the repair coat application will run 
under the same conditions as in the first coating process (^high-bakc-repair* on line) 
If any damage to the coated car body is observed in a later state of the car construction 
and it is necessary to r^air the coating system, the application of a repair coat runs 
always at tcmperanires about 80-90 -C (176^ 194 F). For this so caUed 'lov^bake- 
repair* a special coating system has to be uscd. 
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Solid eotaur 


Matalfio 






Solid colour 

topcoat 
apprDx.40^ 
(1,57mfls) 


appra)c4D|jm 
(1.57mHs) 


Basftcoal 
12 -15 Mm 



PrimorBurfaosr 
approx. 35 pm (1^3 mits) 



EldctFocsoat pttmor 
1 8 - 23 pm (0.71 - 0^1 mUs) 



SubsbBto: staftl andinhlbttion biyar 



IFleive 5-t» Layers of automotive coating systems. 



Addidofially there is an increase of the use of plastic pans in tbe construction of cat 
bodies. 

Coatings for plastic parts are quite different from those for the steel parts of a car 
body (see Chapter 6). Plastic parts can not be heated to higher tctoperaturc without 
loss of properties. Therefore topcoats for these parts are applied separately 6:0m the 
car body and the conditions of film building are at lower temperatun^, ootmally 
60^80 "C (140^176 F) in some spedal cases higher (max. 120 *C. 250 F) [53], There- 
fore topcoats for plastic parts arc related to repair topcoats, but one has to achieve n 
much higher flcjobility for this type of topcoat. 



5.2 The Deyelopmexit of the Different Automotiye 
Ibpcoat Systems [5.4] 
(see Chapter 1) 

Tbt coating materials of the first cars consisted of air drying binder systems based on 
vegetable oils and resins: rosin and copals. Copals arc scndfbssil rosins of trees which 
grew in the tropics [5.5]. In England, this coating technology, based on the combina- 
tion of vegetable oils and copals in a hot blend process, was developed to a hi|5h qual* 
ity. For the coating process 20 separately painted coat layers are reqnirod and op to 3 
weeks work tiote. In the twenties the demand for automotrve cars increased rapidly 
and production assembly lines were invented and developed. Topcoats based on cellu- 
lose nitrate as a film builcfing vehicle were nsed. Cellulose nitrate was combined with 
plastjdseis. and the coating systems whidi consisted of this combination performed 
fast diying at ambieDt conditions and had good appeajnnce [5,S\. 
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apd second piizncxs prevent corrosion of the met* 
al fKDiface. The pigments and extcndcis allow the 
primera to react with tons (C3" and SOi'*) that 
diffuse into the fUm &om the atmosphere. The 
jngmcated otgaoic film abo fomxs a hairier 
agAinst humidity that may otherwise initiate a 
corrosive process. 

Heavy-metal j»gmcnt» (mainly load pigr 
tflCDXS) and nnc duiomates were ufiai wocesfidfy 
in eat^ decades. These pigments ace now being 
tqE>lBood by^ nantoxic jpignicQts (m SccdooT 
iiXU Pigments Inorganic). 

The first aad second topcoats buOd up die 
accessary dry film thickness and protect the en- 
tire coated construction against the advcm in- 
fluence of the atmosphere. 

Binders based on ita^teed oil and other oils 
have been used for many years in anticorrosivc 
primers. Alkyd binders, especially those with 
hifth fatty acid contents, perform simiJarly. The 
main disadv&ntaf;es of these binders is their lim- 
ited cbcxnicaJ resistance and their slow drying. 

Chlorinated rubber and poly(v]nyl chlonde) 
(PVC) resins allow die formulation of eoatinBS 
with gpod chemical resistance. They are there- 
fore used for steel constrticdons in chemical 
plants. Since tht3y are not resistant to many or- 
ganic solvents^ they should not be used in oil 
refineries or plants handling solvents. The undc* 
sirable fact that these binders contain halogens 
in high amounts is responsible for their dccrcas-^ 
ing use. Overspray of chlorinated rubber and 
FVC paints and contaminated blasting materials 
produced after removing old paint cause severe 
problems in waste incineration plants (genera- 
tion of hydroc*Joric acjd). as well an in waste 
disposal areas (pollution of soil and water). 

fipojcy resins cured with aminoamidc resins 
Or amine adduces are often used for large metal 
constructions. Paints ba^ed on these resins are 
normally applied in four layers. Epoxy coatinss 
form &hiks that are resistant to organie solvents 
and a wide range of chemicals. Epoicy coatings 
arc currently used for the majority of steel and 
aluminum constructions, bnt are also suitable 
for use OQ other construction matcriab (e.g., 
corKTCte). They can protect buildingjt in chemical 
plants and nudcar power plants. Epoxy coatings 
are less su'iceptible to deterioradon by radiation 
than other organic films, and are also resistant to 
decontaminating chemicals (usually aqueous 
deter^nt solutions) used to remove radioactive 
dust from walls and other surfaces in ouclear 
power plants. 



Heat-resistant coatings have sUicone-rcsm 
binders. Pigments for such paints are 23nc dust 
flakes of aluminum or stainless steel, titaniiun 
dioxide, or silicon carbide. Such paiots can with- 
stand temperatures up to 600*^0. 

Paintft with inorganie binders are also used 
tor eotrosion protection of steel constructions. 
These paints are baaed on organic silicates which 
are sol uble in tnixtnres of alcohols or other wa- 
ter-mlsdlble solvents (see Secsdon 2.15.2). BthyJ 
silicBte b often" used and mostly pigmented with 
2inc dusL Zsnc-rich primers and singjo coats arc 
available as one- or two-paclc products. Zinc- 
rich othyl silicate pamts dry \o form inorganic 
films that are very durable even under adverse 
atmospheric conditions, (c.r.» onshore and at 
sea). These coatings have excellent resistance to 
oil, solvents, and mechanical impact, and arc 
thcrofoTT used on drilling stations, oil rigs, and 
ships. Since zinc-rich silicate coatings are heat 
resistant, they arc also used in hot areas of iron 
works, coal mines, and coking plants. 

Heavynluty coatings are often still applied 
manually with brushes or rollers that completely 
wei the metal surface; boles and pores arc ftllcd 
with paint- This is cspedaJly important when old, 
partially rusted oonstrucrior^ are repainted after 
sanding. Brushing and rolling, however. onJy al- 
low a slow working speed. Larger surface areas 
must bo painted with airkss spraying equipmenL 



11.2. Aatomotfye Paints 
U^.1. Car Body Punts 

Cars are coated to achieve maximum, long- 
lasting corrosion resistance. Cars must also be 
given an optimum appearance that lasts for 
many years. Long-lasting color and gloss reten- 
tion as wett as resistance against cracking (espe- 
cially in dcarcoats of two-coat metalHcs) are 
therefore necessary. Topcoats of automobiles 
must withstand solar radiation and atmospheric 
pollution (e.g., acid rain and soot fbom oil com- 
bustion). Aggressive chemicals (e.g., road salts 
and cleaning agwits containing dctci^gonts) can 
damage the coating if they come into contact 
with the car surface. Furthermore, small stones 
cause heavy impact on automobile surfaces and 
corrosion via chipping. 

Large numbers of cars are manufactured on 
fast-running assembly lines. TTic paints must 
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thciefore l>fs applied with hiEh)y efficient equip- 
ment, and must dry very quickly. The paint 
piodtiets are dwarffied as pxixncrs, intfirmediate j 
eoAts (also called fiUcra or surfftcers), and top- 1 
coals (or finish). The primers and fillctfi we des- ; 
Ignatcd as the undcrooatitt& system. * 
Car paints ate cnied with heat in speeift) oven 
lines, Electrodeposition coatings (used as anti- 
corrosive primcra) contain only small amonnts 
of volatile' organic compounds (V(X5, whereas 
intcnncdiatc and topcoats release considfifftWe 
Atnounts of VOCs. IntcrmodJate coats based onj 
watcrbonic rosms have been developed to de-j 
crease VOC emission and an: already brin^ U5cd< 
in some automotive plants. Basecoats, as part of ^ 
base-cleer topcoat systems* contain very high 
amonnu of volatflc orsanic Rolvents. Walcr- 
bomebaseeoats were developed more recently to \ 
lower this source of solvent emission. Some car 
manufactuws are operating pilot lines with the 
aim of introdudniL viraterborrie basecoats into 
their production proeessea- Many car producers 
in the United States and Europe have already 
switdied their topcoat lines over to watcrbome 
basecoats [11.3]. 



rretieiitxDeiit. Various metals aro used for 
manuf^uring car body shoDs; stiscL galvanized 
Rteel, alrnninum allc^. and aane-rieh preeoated 
stiscl The nurfacea of these nietais are routinely 
contaminated with oils, drawing lubricants, dirt, 
and assembly residues (e.g., welding fames). The 
body shells arc pretreated to remove these con- 
taminants and to obtain a wclMefined, homogc- 
Dcows surface that has the necessary properties 
for adhesion of primers. Pretreatmcnl indudes- 
surface cleaning and formation of a phosphate 
conversion coat on the shell surface (see Seaion 
S.2J ); six to nine discnne steps are invohwd us- 
ing either Rpraying devices or baths. Continuous 
conirol of pbosptaatmg .wluiionae ensures good 
results (11.1], [11-4]. 



Anticorro^slve Primers, Anticorrosive primers 
are applied in dip tanks so that they reach all 
part.! of the car body; dipping is s method of 
application. The standard method for applica- 
tion of primers is cicctrodeposition. Anodic cleo- 
trodeposidon paints were used when the electro- 
coating technique was first applied, but eathodic 
cicctrodeposition is now j^^ominant because it 
provides better corrosion protection. 



Vol.Aie 

The binders for eathodic electrodfipoation 
are epoxy resin eoTObtnations dispersed in water 
(see Section 3.B>. Advantages of andcorrosiyc 
electrocoatings iocjude excellent corrosion resis- 
tance at a dry fihn thickness of ea. 20-30 pm. 
Electroeoats are stoved at to obtam 

5hns with the desired properties. The paint in- 
dtwtry is now dcvdoping electrocoats that can be 
cured at kWBf tBmpemnnta (j40-i50°C), Ekse* 
iroeoatsng produoes a homogeneous fihn that 
covers the end« car body surfaee. Including re- 
cesses and cavities. 

Although the dry film ttiickneRS on the m^l 
edges is somewhat lower, these areas are still em- 
dcntly protected a|;ainst corrosion. The ultrafil- 
tration technique results in a very high transfer 
cflFoct and a nolform coating: paint solids from 
the bath are deposited on the metal surface with- 
out loss. Since eleetrodcposition paitMS have a 
low organic solvent eontojt, sir pollution is low. 
The dip tank contents arc not flammable, which 
reduces Insuranoe costs [1 1 S\* 



Intermediate CoaiB- Intermediate coats 
(fillers) are applied between the anticorrorive 
primers and the topcoat systems. Tbt^ provide 
good fttling and flowing layers which are nor- 
mally smoothed by Randing. Oil-free polyesters 
are used as binders for fillers. They react with 
blotted isocyanates in 20min at 165°C. Thdr 
high (lejubility gives the whole coating system a 
highly effective mechanical (stone chip) resis- 
tance, 

FDlers are applied with electrostatic spraying 
devices (fast-rotating bells) to give dry film thick- 
nesses of about 40 Jim. Waterbome fillers with 
polycstcr-melamine bindeis (primer purfaccrs) 
have been developed lo reduce the volatile or- 
ganic eontent. Tlicy yield a film thickness of 
30|xm after a prereactlon time of lOtnin^ftt 
100 "C and a inaction time of 20 mm at 165 '^C. 
The properties of the fihns arc sfanilar to those 
formed by solvoatborne painta. More recently, 
watcrbome filJera based mx blocked woqranains 
have been developed. Field trials have shown 
that their mechanical rcmstance is very good. 



Ibpcoat Systems. Topcoats form an tmpor- 
taut part of the protection system of the car body 
surface, but are much more important for deco- 
ratioiL The baMc requirements for a car topcoat 

are: 
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1) Full, deep gloss (wet-took) 

2) KDgWy briUiant metallic dTects 

3) 1-onB-lwtinB resistaftce agaixkSt weather and 
chemical tDfliicnces 

4) Easy to polish and ttpsdr 

Topcoats based on oitxocclluk«e oombina- 
dotia with plwstidaMS and alkyd rcssins were 
used f n the first decades of mdustrial car maou- 
facturiag. Thesft were followed by thermoset- 
ting alkyd-metemine comUnations, attd later by 
thermosetting acryUcs. The use of stoving enam- 
els as thennosetting paints also aoccteralcd pro- 
duction significantly. Although the properties of 
tbesc coatinss during application and lo use were 
very fsood, their high content of volatile o^nic 
solvent!; had to be lowexxxl to comply widi legal ' 

rsstrScdonR. 

The basccoat-dearcoftl system is prcscnuy 
the Tnoat commonly used type of topcoat for cars 
because it is ^e standard application system for 
metallic colors. Today, about 70% of all cars 
have metallic topcoats. The baaccoat- clear- 
coat system conMsts of a colored layer (bW»ficoat) 
which is ovcwaicd after a short fla^h-off time 
wtdi a protective layer of dcarcoat. Both coats 
arc cured together at 120-1 40 ''C. The basecoat 
contains pigments which provide two types of 
finish: solid (straight) colors or tneitallic. 

Solventbomc metallic baflecoats contain ca. 
15% solids and ca. 85% volatile organic sol- 
vents. These solvents arc not released into the 
atmosphere* but arc converted to combustion 
gases in afterburners. To reduce emission of or- 
ganic solvents from this source, waterborne 
basecoats have been developed. 

Waterborne basecoats with higher solida 
contents are now available: metallic basecoats 
contain about 18 wt% solids and solid (straight) 
color basficoais 25-40 wt%. The solvent in wa- 
terborne paints is not pure water; about 1 5 % of 
organic solvents is slill lua^ded as a cosoWcat for 
proper film formation, IwIctaHic basecoats arc 
appHtsdataOFTof 15 pm. solid color basecoats 
ataDFTof2a-25}im. 

Basecoats are sprayed in two layers. The first 
layer is sprsyed olcctrostetically with Wgii-speed 
rotation bells, the second layer ia sprayed with 
compressed air to achieve proper orientation of 
the ahmunuro particles in metallic paints. The 
basceoat is then dried for 3 -5 tnin in a warm air 
ionc at 40-60*CX ^ 

A final layer of dearcoat is appUed with dec* 
. trostatic high-apced rotation bdls [11 JJ, in.7\ 
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to protect the system against atmospheric influ- 
ences, including wear and tear duiing use. 

Alfcyd - melamine dcareoftts with an approx- 
imatc solids content of 50% contain UV* 
absorbing agents to prevent deterioration m 
extreme cUitiaces. . 

Some car manufacturcis use dearcoats with 
acrylic binders that arc cured with aliphatic iSO- 
cyanates. Their chemical and mechanical prop- 
erties are better than those of aJlcyd-melamtee 
dcareoats. Solid contents are as high aa 58 

Car Re|»lr Paints [MAI. Repair paints are 
used in considcrabte amounts for refinishing 
cars. Since repair shops cannot provide the same 
fadlitics as those of car manufacturers, repair 
pamts are dried at ambient temperature or ele- 
vated temperature up to 80*^C (metal tempera- 
ture). Alkyd T^ab- paints and nitroceUulDSC 
pjunta were standani materials, but two-pftdc 
acrylate-isocyanatc refiuish paints are now 
more common. Thdr properties are similar to 
those of the oriRinBl car coatings Gong-lastmg 
gloss and color, mechanical and fuel resistance). 
Car tcfinish paints are available in a wide range 
of colore, soUds as well as metaUics, They arc 
often supplied to shops and retailers as mixing 
schemes. 

Paint systems for car itpak comprise anocoD- 
rosive primers, putties, intcrroedidte oo^ and 
topcoats; repair coatings applied to refimshed 
caj5 have similar durabilities to those of Ihe ong- 
inaUy mianufactttred coating systems. 



11.2^ Other Automotive Coating 

The properties of coating systems used for 
car components differ consderably from those 
of systems used for exterior car surfaces. Color is 
not important (and is mainly black or gray), but 
anticorrostve properties similar to those of car 
body coatings arc required. Since car compo- 
nents are produced m largp numbers, coatmgs 
are commonly halted at high temperature to en- 
sure a high reaction rata and rapid fihn forma- 

Wheels are elcctrocoatcd; engine WocJcs arts 
'coated with heat-rcmstant* usually watcrbomc 
materials, Otiior parts (e.g., steering equipment 
and shock absorbers) are painted with two-pack, 
oncHSoat cpoxy systems that are usually solvent- 
borne; use of waterborne systems is, however, 
increasing. 
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